tively high degree of base saturation of the soil colloids is a prerequisite for satisfactory growth of both Swiss chard and cotton. However, chemical analysis indi-' cated that the mineral composition of these two species of plants differed greatly when they were grown under the same environmental conditions. Because of these differences these species were further investigated. The studies that are presented here were conducted in the greenhouse with mixtures of pairs of homoionic soils involving Ca, Sr, Ba, Mg, K, Na, NH 4 , and H. In a second experiment the effect of wide ratios of Ca:Mg, Ca:K, and Ca:Na in soil on the growth and mineral cation content of Swiss chard was studied.
EXPERIMENTAL
The soils used were White Store, B horizon, from Chatham County, N. C, and Portsmouth sand, A horizon, from Sampson County, N. C. The pertinent characteristics of these soils as determined by the BaCl 2 -triethanolamine method (5) are given in Table 1 . In the first experiment, essentially homoionic soils were prepared from the White Store by adding to the untreated soil CaCO 3 , SrCO,, BaCCX, MgCOs, KHCO.,, NaHCO 3 , or (NH^aCOs. The untreated soil was regarded as a H-soil. These salts were added in solution or suspension and the systems, which had a paste-like consistency after mixing, were allowed to equilibrate in glazed crocks for 3 days. Afterwards the contents of each crock were removed, dried, and mixed.
Swiss chard and cotton were grown in 4-inch unglazed greenhouse pots. Each pot contained 125 grams of a mixture of two homoionic soils, plus 500 grams of sand. Data in Tables 2 and  3 show the calculated cation ratios of these mixtures. There were three replications of each treatment.
The pots were seeded October 10, 1949. A nutrient solution was added in two equal increments: the first increment October 14; the second October 28. The total addition amounted to 2.79 mgm of K 2 HPO 4) 1.45 mgm of (NHOsHPO., and 7.72 mgm of NHiNOa per 100 grams of sand-soil mixture. One ml of Hoaglands' A-Z (minor element) solution was added to each pot. Later additions of N, Mg, K, and P were made as deficiency symptoms appeared on the plants. In adding the nutrients, N, Mg, or K was omitted from treatments where NH 4 , Mg, or K, respectively was the complementary ion in the soil. The quantities of these added nutrients were relatively low with respect to the Ca-complementary ion levels in the soil. Demineralized water was used for irrigation. On January 5 the plants were harvested, and fresh weights determined. The mineral cation content was determined on the dry material.
In the second experiment Portsmouth soil was used. Additions of Ca(OH)2 and MgCOa in suspension were made to give the Ca:Mg levels shown in Table 4 . In all treatments Ca was added in amounts calculated to give 50.% Ca saturation. Sufficient H»O was added to make a paste. After mixing 5 times during a 24-hour period, H 3 POi at the rate of 5.0 mgm A total of 7.0 mgm of N per 100 grams of soil ( was added in three applications, 2.5 mgm August September 14, and 2.0 mgm October 3. The plan vested on October 14, dry weights were determi materials analyzed for Ca, Mg, K, and Na.
Calcium was determined by the macro-method of (2). Strontium, K, Na, and (Ca where Ba or Sr w were determined by means of a Perkin Elmer flame using Li as the internal standard. Magnesium was colorimetrically in the presence of Ca using th (11). Barium was precipitated as the chromate a colorimetrically (5).
RESULTS AND DISCUSSION
The data on growth and mineral cation Swiss chard and cotton as affected by com cations are presented in Tables 2 and 3 . T values refer to differences between various tr a given Ca level. The yield of Swiss cha .greatly affected by level of Ca with the ion p Mg:Ca, and K:Ca. Failure or decrease in g the other cation pairs was progressively gre order of the NH 4 :Ca, Na:Ca, H:Ca, and B At the 80% Ca level there were no differe of the complementary ions on the growth of chard or cotton, with the exception of Na an cotton series. At the lowest level of Ca cotto grow on all except the Mg and NH 4 comb the intermediate Ca levels growth of cotto versely affected by all complementary ions and K.
The Ca content of both plant species inc degree of Ca saturation and the content of mentary metal cation in the plant decreased. of Ca by Swiss chard was repressed by the c tary ions in the order: Na > Sr = Ba > M NH 4 > H. There were no marked differe effects of the various ions on the uptake of C An additional measure of the soil-plan relationships is afforded by a consideration portionate amounts of the cations taken plants. The proportionate amounts are ca dividing the Ca:Mg, Ca:K, etc. ratios in the corresponding ratios of these ion pairs in These values were calculated for the 50 an levels. The average of these values for S were: Na, 11.0; K, 8.0; Mg, 3.1; Ca, 1.0; S Ba (for the 80% Ca level only) 0.2; for cot Mg, 1.2; Ca, 1.0; Sr, 0.5; Na, 0.3; and Ba
